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An analysis of the principal components of surface temperature and 
precipitation in the western U.S. is presented. Data consist of monthly mean 
temperature and total precipitation for 66 climate divisions west of the 
Continental Divide, for the years 1931-1984. The analysis is repeated for 
three separate combinations of months = the water year (Oct - Sept) , the cool 
season (Oct- Mar) and the warm season (Apr- Sept). Inspection of monthly 
precipitation climatology indicates that selection of these combinations of 
months results in very few awkward splittings of the natural precipitation 
seasons found in the West. 
The first principal component of temperature for each of the three 
combinations of months shows an in-phase variation across the entire domain. 
This pattern accounts for a large-share of the total variance (52-69%). The 
second principal component of temperature in each case shows an out-of-phase 
variation between the southeastern portion of the domain (the "SouthHest") 
and the Northwestern portion of the domain (the "Pacific Northwest") This 
pattern accounts for 14-18% of the total variance. 
The first two principal components of precipitation for each of the 
three combinations of months arevery similar to those of temperature. The 
first principal component accounts for 32-35% of the variance and the second 
component for 19-30%. In one case, Oct - Mar precipitation, the order of the 
first two patterns is reversed, with the first (the NW-SW out-of-phase 
variation) accounting for 35% of the variance, and the second (a West-wide in-
phase variation) accounting for 30%. The winter-centered in-phase patterns 
has coefficients very close to zero in northwest Oregon and western 
Washington. 
Time series of the amplitudes of the principal components were compared 
with time series of an index of the Pacific/North America pattern (PNA) and 
the Southern Oscillation Index (SOl). Significant correlations exists between 
the principal component amplitudes and both SOI and PNA, for both temperatures 
and precipitation. Positive PNA (deep Aleutian low, high pressure over 
western Canada, and lower pressure over the southeastern US) is associated 
with warmth in the Pacific Northwest and cool weather in the Southwest. 
Maximum correlations are found at lag 0. 
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Negative SOI values (indicative of El Nino conditions) are associated 
with dry winters in the Pacific Northwest and wet winters in the Southwest. 
Maximum correlations in winter are found when the SOI leads precipitation by 
4 months. Scatter plots of precipitation in individual climate divisions and 
stations show this same behavior in the Pacific Northwest and in Arizona. In 
summer, SOI is associated (less strongly) with wetter condition throughout the 
west. 
The June-November average SOI in 1987 averaged- 1.35. Snowpack 
conditions during early spring of 1988 in the western-US strongly resemble the 
pattern of the first principal component of Oct - Mar precipitation, which in 
the past has been significantly correlated with the SOI. 
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